The Eastern Mediterranean Region (EMR) is undergoing social and economic changes that may impact the nutritional status of children living in its countries. The objective of this review is to evaluate the nutritional status and dietary intakes of children (0-12 years) in selected EMR countries, namely, Jordan, Lebanon, Kingdom of Saudi Arabia (KSA), and the United Arab Emirates. MedLine, PubMed, Scopus, and Google Scholar were searched for relevant articles published between 1990 and 2016; international organizations and governmental websites were also searched. Stunting in the region was estimated at 7.3% to 9.3%, wasting at 1.1% to 11.8%, and underweight at 1.6% to 5.3%. In contrast, overweight and obesity affected 19% to 21% of school-aged children from Lebanon and KSA. Available biochemical data showed that pediatric anemia, vitamin A, and vitamin D deficiencies remain a challenge in the region.
Introduction
The Eastern Mediterranean region (EMR) [1] has witnessed, over the past few decades, significant social, economic, and political changes that have impacted the lifestyle and health profile of the population [2] . Urbanization, modernization, and technological development have brought rapid demographic and epidemiologic changes to most countries of the region, with concurrent shifts in diet, physical activity, and body composition [3] . These shifts are the basis of the multidimensional phenomenon of the nutrition transition, which is characterized by an increase in the intakes of energy, fat (especially of animal origin), added sugars, and salty foods [3, 4] . Through such distinctive changes in food consumption patterns and practices, the nutrition transition has been linked to the escalating burden of overweight, obesity, and noncommunicable diseases in EMR countries [3, 5, 6] . Paradoxically, although dietary changes typical of the nutrition transition have taken place in the region [5] , political turmoil and economic challenges have negatively affected the availability of food in some Eastern Mediterranean countries [7] . Amid the threat of transitioning to high-energy, nutrient-poor diets and the parallel menace of food insecurity, young children may be the most vulnerable to the ongoing societal, lifestyle, and dietary changes in countries of the region [8] .
The Regional Strategy on Nutrition for the EMR noted that, although significant progress has been made over the past 3 decades in improving child nutrition in several countries of the region, the overall proportion of underweight among children younger than 5 years has continued to rise (from 14% in 1990 to 17% in 2004) [2] . The nutrition situation of infants and young children is thought to have further deteriorated after the food crisis of 2008, the escalating political instability, and the threats of mounting conflicts in the region [2, 9] . Because optimal nutrition is a prerequisite for proper growth and development [10] , and because malnutrition in early childhood may predict disease risk later in life [11] , it is essential to put in place cost-effective strategies aimed at preventing and combatting child malnutrition in the EMR. Overcoming pediatric malnutrition in all of its formscaloric undernourishment, micronutrient deficiencies, and overnutrition-requires the development of evidence-based interventions and the formulation of related health policies to guarantee the availability of and access to healthy diets.
Effective planning for such interventions should be guided by accurate and comprehensive data on the nutrition situation of children. A recent scoping review by Naja et al [12] indicated that one of the major gaps in nutrition-related research in Arabic countries was the limited available evidence among children.
The objective of this review is to summarize and assess the nutritional status and dietary intakes of children (0-12 years) in 4 countries of the EMR, namely, Jordan, Lebanon, Kingdom of Saudi Arabia (KSA), and the United Arab Emirates (UAE). Using electronic databases (MedLine, PubMed, Scopus, and Google Scholar), a literature search was conducted to retrieve articles that were published between 1990 and 2016 and that have reported on the nutritional status and/or intakes of 13  14  14  14  14  15  15  15  15  15  16  17  17  17  18  18  18  19  19  23  23  23  24  24 children in any of the 4 aforementioned countries. To increase the scope of data coverage, other databases were also searched, including the United Nations International Children's Emergency Fund Multiple Indicator Cluster Survey data sets [13] , the World Health Organization (WHO) Global Database on Child Growth and Malnutrition [14] , and the Vitamin and Mineral Nutrition Information System micronutrient database [15] [16] [17] .
The countries included in this review were selected to represent the EMR with respect to (1) different geographic locations, (2) income levels, and (3) stages of the nutrition transition. As such, the selected countries corresponded to 2 of the main geographical areas within the EMR: (1) the Levant, as represented by Jordan and Lebanon, and (2) the Gulf Cooperation Council (GCC) region, as represented by KSA and the UAE. In fact, different geographical areas and countries within the EMR vary substantially in their gross domestic product, socioeconomic and demographic profiles, food availability, health indicators, climate, landscape, and consequently lifestyle and dietary habits [18, 19] . Based on income, the countries selected for this study can be assigned to 2 broad categories, with both Jordan and Lebanon being classified as middle-income countries [20] , and KSA and the UAE classified as high-income countries [20] . As for the nutrition transition, the case-study countries can be categorized into 2 broad categories, with Jordan and Lebanon considered as countries in early nutrition transition, whereas KSA and the UAE are considered as countries in advanced nutrition transition, where the prevalence rates of diet-related diseases are the among the highest in the world [2, 5] . Findings from this review will help to characterize the nutritional status of children in the 4 casestudy countries and identify gaps and deficiencies in previous work. This review will also contribute to prioritization of research to address these gaps and inform policies and interventions aimed at developing healthy eating habits early in life.
Approach

Selection of nutrition indicators
Nutrition indicators were selected based on the WHO priorities. Anthropometric indicators included stunting, wasting, and overweight for children younger than 5 years, which are 3 of the 6 WHO core nutrition indicators [21, 22] . Overweight and obesity in school-aged children, which are part of the WHO 2013 New Set of Core Health Indicators, were also reviewed. Indicators pertinent to vitamin and mineral deficiencies included anemia, vitamin A deficiency (VAD), vitamin D deficiency (VDD), urinary iodine concentration (in micrograms per liter), and goiter prevalence [16] . Dietary intake data including energy, macronutrient, and micronutrient intakes were evaluated and compared with reference intake values and/or guidelines.
Search of databases
A comprehensive literature review was conducted, including individual studies and review articles published between 1990 and 2016, which reported on any of the nutritional indicators under study in children aged 0 to 12 years in Jordan, Lebanon, KSA, or the UAE. Electronic databases (MedLine, PubMed, Scopus, and Google Scholar) were searched between January 1, 2016, and March 15, 2016. The search was restricted to the English, French, and Arabic languages, and the key terms used in the search strategy were as follows. For the assessment of overweight and obesity: EMR countries and/or each country alone ("Jordan" OR "Lebanon" OR "Kingdom of Saudi Arabia" OR "Saudi Arabia" OR "United Arab Emirates"), AND "Overweight" OR "Obesity" AND "Prevalence" OR "Trend" AND "Under five" OR "Preschool" OR "Child." For the review of stunting, wasting, and underweight: EMR countries and/or each country alone ("Jordan" OR "Lebanon" OR "Kingdom of Saudi Arabia" OR "Saudi Arabia" OR "United Arab Emirates"), AND "Under five" OR "Preschool" OR "Child" AND "Underweight" OR "Stunting" OR "Wasting" OR "BMI" OR "Body Mass Index" OR "Weight" OR "Height" OR "Waist Circumference" OR "Growth Patterns" OR "Anthropometry" OR "Nutrition Status." For the review of the dietary intake data: EMR countries and/or each country alone ("Jordan" OR "Lebanon" OR "Kingdom of Saudi Arabia" OR "Saudi Arabia" OR "United Arab Emirates"), AND "Diet" OR "Dietary" OR "Nutritional" OR "Nutrient" AND "Intake" OR "Consumption" AND "Under five" OR "Preschool" OR "Child." In addition for the dietary intake, a narrower search was performed while including the following key terms: "Energy," "Macronutrient," "Carbohydrate," "Fat," "Saturated Fat," "Protein," "Fiber," "Sugar," "Meats," "Milk" OR "Dairy," "Fruits," "Vegetables," "Candy" OR "Candies" OR " Sweets," "Chips," "Water," "Sugar Sweetened Beverage," "Juice." A parallel search strategy was also adopted for micronutrient intake (including iron, iodine, zinc, copper, calcium, thiamin, riboflavin, folate, vitamin B 12 , vitamin A, vitamin D, and vitamin C). For the review of micronutrient deficiencies based on biochemical assessment: EMR countries and/or each country alone ("Jordan" OR "Lebanon" OR "Kingdom of Saudi Arabia" OR "Saudi Arabia" OR "United Arab Emirates"), AND "Under five" OR "Preschool" OR "Child" AND "Micronutrient deficiency" OR "Anemia" OR "Iron Deficiency" OR "Serum Ferritin" OR "Iron Deficiency Anemia" OR "Iodine Deficiency" OR "Median Urinary Iodine" OR "Vitamin A Deficiency" OR "Serum Retinol" OR "Vitamin D Deficiency" OR "Serum 25 (OH)D3." The reference lists of the specific studies were also reviewed to identify additional data sources. Studies were retained if they reported on children younger than 5 years or children aged 5 to 12 years. Studies were excluded from this review when the investigated age group was strictly older than 12 years.
Other databases were also searched, including the United Nations International Children's Emergency Fund Multiple Indicator Cluster Survey data sets [13] , the WHO Global Database on Child Growth and Malnutrition [14] , and the Vitamin and Mineral Nutrition Information System micronutrient database [15] [16] [17] . In addition, a search of governmental websites such as those of the ministries of health or national public health institutes was also performed.
3.
Stunting, wasting, and underweight in children younger than 5 years
In Lebanon and Jordan, national surveys conducted in 2012 showed that the prevalence of stunting ranged between 7.3% and 7.7% [23] [24] [25] , wasting between 1.1% and 2.4%, and underweight between 1.6% and 3% [23] [24] [25] (Fig. 1) . A higher burden of undernutrition was noted in the GCC countries where the prevalence of stunting ranged between 9.3% and 16.7%, wasting between 11.8% and 15.2%, and underweight between 5.3% and 14.4% [14, 31, 32] . It is, however, important to note that data from GCC countries were older, which may limit the comparability of the data between countries (Fig. 1) .
Over time, a decreasing secular trend was observed in the prevalence of stunting and underweight in children younger than 5 years in Lebanon, Jordan, and KSA, whereas no trend could be assessed for the UAE. The annual rates of change in the prevalence of stunting were estimated to be −6. 
4.
Overweight and obesity [41] , with estimates as high as 20.8% being reported among males, from some areas of KSA (Centers for Disease Control and Prevention 2000 criteria) [42] (Fig.  3 ). Of concern is the observed increasing secular trend in the prevalence of obesity in school-aged children in Lebanon and KSA.
5.
Micronutrient deficiencies based on biochemical assessment
Children younger than 5 years
Based on the most recent estimates, anemia prevalence (hemoglobin [Hb] <11 g/dL) was 28.3% in Lebanon and 36.1% in the UAE; no data from KSA were identified (Fig. 4) . Over time, the prevalence of anemia among children younger than [32] ), national study.
5 years seemed to be stable in Jordan [51] and the UAE (Al-Ain) [15, 52, 53] , whereas a slightly increasing trend was observed in Lebanon ( Fig. 4 ) [48] [49] [50] . The prevalence of iron deficiency in children younger than 5 years was 26.2% in Jordan in 2002 (serum ferritin [SF] <12 ng/ mL), decreasing to 13.7% in 2010 (data not shown) [35, 55] . In parallel, iron deficiency anemia (Hb <11 g/dL and SF <12 ng/ mL) was found to decrease in Jordan, from 10.1% to 4.8% during the same period [35, 55] . In Lebanon, iron deficiency in children younger than 5 years ranged from 25.2% in 1997 to 1998 (SF <12 ng/mL) [48, 50] to 33.6% in 2005 (transferrin saturation <12%) [56] . Iron deficiency anemia affected 11.1% of children younger than 5 years (Hb <11 g/dL and SF <12 ng/mL) in Lebanon in 1997 to 1998 [48, 50] . In the UAE (Al-Ain), prevalence of iron deficiency was 26% (SF <10 ng/mL) and iron deficiency anemia was 10% in this age group [53] . No data on iron deficiency or iron deficiency anemia were identified for KSA.
Similarly, no data on iodine deficiency disorders in preschoolers were found in the 4 study countries. In addition, prevalence data for VAD and VDD in children younger than 5 years were not available in Lebanon, the UAE, or KSA. In Jordan, national studies suggest that the prevalence of VAD in preschoolers (serum retinol <20 μg/dL) did not improve over time (15.2% in 2002 and 18.3% in 2010) [35] . A study conducted in Bedouin children in the Northern Badia of Jordan reported even higher rates of subclinical VAD (25.2%) in this age group [54] . Prevalence of VDD (serum 25(OH)D 3 <11 ng/mL) in children younger than 5 years in Jordan was 19.8% ( Fig. 4) , with a higher prevalence in girls (25.9%) compared with boys (14%) [35] . When defining VDD as serum 25(OH)D 3 level less than 20 ng/mL, the prevalence of VDD ranged between 28% and 32% in children younger than 5 years in Jordan [57, 58] .
School-aged children
Prevalence rates of anemia in school-aged children were the lowest in Lebanon (2.9%-10.4%), but were in the range of 18.8% to 22.3% in Jordan and KSA (Fig. 5 ). In the UAE, no recent studies on anemia prevalence in school-aged children were identified; a prevalence rate of 31% was reported in 1994 to 1995. Data on the prevalence of iron deficiency and iron deficiency anemia in this age group are limited. Studies conducted in Bedouin children in Jordan reported a prevalence of 28.4% (SF <10 ng/mL), with a higher prevalence in girls (33.1%) compared with boys (21.6%; data not shown) [61, 71] . We were unable to locate any studies on the prevalence of VAD in school-aged children in Lebanon or the UAE. According to studies conducted in Jordan among school-aged children belonging to Bedouin or disadvantaged communities, the prevalence of subclinical VAD (serum retinol <20 μg/ dL) ranged between 21.8% and 32.9% (data not shown) [60, 61, 65] . In contrast, a study conducted in the area of AlKharj in KSA reported a low prevalence (5.5%) of subclinical VAD in 3-to 16-year-old children (Fig. 5) [66] .
The prevalence of VDD in school-aged children was the lowest in Lebanon (4%-21%) and the highest in KSA (83%; Fig. 5 ). No data on the prevalence of VDD in school-aged children were identified for Jordan.
Median urinary iodine was found to be the lowest in Lebanon (95 μg/L; Fig. 6 ), reflecting a state of mild iodine deficiency. Similarly, the prevalence of iodine deficiency disorders in Lebanon (urinary iodine excretion <100 μg/L) was high, estimated at 56% in 7-to 15-year-olds in 1997 and 74.8% in 6-to 12-year-olds in 2013 to 2014 [48, 80] . In Jordan, prevalence of goiter in school-aged children (8-11 years old) decreased from 37.7% in 1993, to 32.1% in 2000, and 4.9% in 2010 [72] [73] [74] . In parallel, mean urinary iodine was found to increase from 40 μg/L in 1993 to 154 μg/L in 2000 and 203 μg/L in 2010 in Jordanian school-aged children [72] [73] [74] [75] . Similarly, in KSA, the prevalence of goiter in 6-to 13-year-olds was 11% in 2010, and median urinary iodine was 421 μg/L [77] compared with only 180 μg/L reported in 1994 to 1995 [16, 76] 
6.
Dietary intakes in children from the 4 study countries 6.1.
Energy and macronutrient intakes 6.1.1. Children younger than 5 years [81] . In Lebanon, a national study conducted in 2012 in 2-to 5-year-old children documented a high intake of fat (38.8% EI), saturated fat (12.7% EI), and sugar (20.3% EI) [82] . Similarly, an older study conducted in Lebanon showed that mean fat intake in 6-to 15-month-old children (34.8 g/d) exceeded the adequate intake for fat (30 g/d) [83, 84] , while also reporting that 28.3% consumed less than two-thirds of the Recommended Dietary Allowance (RDA) for protein [84] . In the UAE, 9.3% of 6-to 11-month-old infants in Dubai and Al-Ain exceeded 150% of the RDA for energy, 16% exceeded 150% RDA for carbohydrates (CHO), and 8.4% exceeded 150% RDA for fat [84, 85] . Similarly, in toddlers aged 12 to 24 months, close to 7% of children exceeded 150% RDA for CHO and fat [84, 85] . We were not able Nasreddine et al [43] : national study; subjects were 6 to 9 years old; WHO, 2007 criteria used (BMI-for-age z score > 2).
b Khader et al [44] : north Jordan, subjects were 6 to 12 years old; IOTF criteria used (BMI ≥30 kg/m 2 ). c Khader et al [37] : national study; subjects were 7 to 12 years old; IOTF
Farghaly et al [45] : southwest region (Abha); subjects were 7 to 10 years old; WHO, 1995 criteria used (weight-for-height z score > 2). to identify studies reporting on macronutrient intakes of children younger than 5 years in KSA.
School-aged children
In school-aged children from Bedouin or underprivileged communities in Jordan, mean intake of protein ranged between 73% and 85% of the RDA (data not shown) [60, 61, 65, 84] . There was no reference, in these studies, to the intakes of fat and CHO. Fat intake is high in Lebanese school-aged children, ranging between 35.8% and 39.7% EI, whereas more than half of the children also exceeded the upper level for saturated fat intake [38, 84, 86] , and more than 90% did not meet the recommended intakes of α-linolenic acid (Fig. 7) [38, 84, 87] .
Children aged 10 to 13 years from Riyadh, KSA, reported high intakes of sugar (26% EI), fat (35%-36% EI; Fig. 7) , and saturated fat (12% EI) [42] . In the UAE, 43.2% of girls and 38.2% of boys consumed more calories than required as per the recommendations [84] ; CHOs were the main source of energy in 6-to 10-year-old children (60% of EI) [41] . The high contribution of CHO to total daily energy was also reported in another national study of children aged 6 to13 years (57.4%-60.4% EI) in the UAE [47] . This study has also noted that 75% to 92% of the children had fiber intakes below the requirements [84] , 3.7% to 23% did not meet the protein requirements [84] , and 28% to 46% exceeded the upper level for saturated fat [47, 84] .
6.2.
Micronutrient intakes
Children younger than 5 years
In Jordan, studies conducted in children aged 62 to 65 months in Al-Karak and Assalt cities showed that the mean intakes of vitamin A, thiamin, riboflavin, folate, vitamin B 12 , calcium, iron, and iodine were lower than the respective RDAs by approximately 30% and that mean intakes of vitamin C and zinc were lower than the respective RDAs by around 40% [81, 88] . Calcium and vitamin D mean intakes were also reported to be low by other studies targeting this age group in Jordan (56%-59% of the RDA and 26%-35% of the RDA, respectively) [58, 88] . Inadequacies in micronutrient intakes have also been reported from Lebanon. A recent national survey conducted in 2-to 5-year-old preschoolers showed that 85% to 90% of children did not meet two-thirds of the RDA for copper or vitamin D [24, 88] . An older study conducted in 0-to 15-monthold infants and toddlers showed that more than 50% of children did not meet two-thirds of the RDAs for zinc, vitamin D, and iron, and approximately 40% to 50% did not meet two-thirds of the RDA for calcium, niacin, and vitamin B 6 [83, 88] . A study in Jeddah, KSA showed significant differences in micronutrient intakes between Saudi and non-Saudi Arabian preschool children. In fact, the average intakes of niacin, vitamin D, and potassium were below two-thirds of the respective RDAs for non-Saudi children [88] , whereas only [48] : national study; subjects were 1 to 5 years old; anemia defined as Hb level less than 11g/dL. b FAO [49] and Hwalla and Adra unpublished [50] ): national study; subjects were younger than 5 years old; anemia defined as Hb level less than 11g/dL; 2012 is the date of publication and not the date of data collection. c Assaf and Bradley [51] : national study; subjects were 0.5 to 5 years old; anemia defined as Hb level less than 11 g/dL. d Hossain et al [52] and WHO Global Database on Anaemia [15] : Al-Ain (UAE); subjects were 0.5 to 1.9 years old; anemia defined as Hb level less than 11g/dL. e Miller et al [53] : urban area of Al-Ain (UAE); subjects were 1 to 5.9 years old; anemia defined as Hb level less than 11 g/dL for children younger than 60 months and Hb level less than 11.5g/dL for children at least 60 months old. potassium intake seemed inadequate (<two-thirds of the RDA) in Saudi preschoolers [88, 89] . In the UAE, 67% of 6-to 12-month-old infants and 100% of 12-to 24-month-old toddlers attending primary health care centers had iron intakes less than 70% of the RDA [88] . In addition, the intakes of magnesium and of calcium were less than 70% of the RDA in 20% of infants and 24% of toddlers, respectively [85, 88] .
School-aged children
Few studies have examined micronutrient intakes of schoolaged children in the EMR. In Jordan, studies conducted in Bedouins and children from underprivileged areas showed that mean intakes of iron, calcium, and vitamin A represented 50%, 70%, and 65% to 80% of the respective RDAs [60, 61, 65, 88] . In school-aged children in Lebanon, 73% to 88%, 84% to 95%, and 35% did not meet two-thirds of the RDA for calcium, vitamin D, and iron, respectively [87, 88, 90] .
In KSA, children aged 7 to 12 years old recruited from primary health care centers had mean calcium intakes that did not exceed 60% of the RDA, and mean vitamin D intake represented only 23% of RDA [40, 88] . In the UAE, a national study showed that 80% or more of 6-to 13-year-old children did not meet the respective estimated average requirement (EAR) level for vitamin A, vitamin D, vitamin E, and calcium. In addition, approximately half of the children 9 to 13 years old did not meet the respective EAR levels for folate, zinc, and magnesium, and the majority (67-86%) did not meet the EAR level for phosphorus [47, 88] .
7.
Triple burden of malnutrition among children in countries of the EMR Our review highlights the "triple burden" of malnutrition in children of the EMR, with undernutrition and micronutrient deficiencies coexisting with overnutrition [91] (Fig. 8) .
Undernutrition is still a concern in the region, particularly in the GCC countries, where estimates as high as 16%, 15%, and 14% were reported for stunting, wasting, and underweight, respectively [32] . It is well recognized that undernutrition is responsible for the highest mortality rate in children younger than 5 years, and it carries long-lasting physiologic effects, including increased susceptibility to fat accumulation, lower fat oxidation, lower resting and postprandial energy expenditure, insulin resistance in adulthood, hypertension, Khatib [60] : disadvantaged semirural districts of Jordan; subjects were 5.5 to 9.9 years old; anemia: Hb level less than 11g/dL. c Khatib and Elmadfa [61] : north Badia of Jordan; subjects were 5.5 to 10 years old; anemia: Hb level less than 11g/dL; 2009 is the date of publication. Abalkhail and Shawky [62] : Jeddah (KSA); subjects were 5 to 11 years old; anemia: Hb level less than 11.5g/dL. e Ashry et al [63] : Riyadh (KSA); subjects were 5 to 12 years old; anemia: Hb level less than 11.5g/dL; 2013 is the date of publication. f WHO Global Database on Anaemia [15] and Musaiger and Miladi [64] : national study; subjects were 6 to 7 years old; anemia: Hb level less than 12 g/dL. g Khatib [60] : disadvantaged semirural districts of Jordan; subjects were 5.5 to 9.9 years old; vitamin A deficiency: serum retinol less than 200 μg/L. [67] and Bassil et al [68] : Beirut, school based; subjects were 10 to 16 years old; vitamin D deficiency: serum 25(OH)D 3 less than 10 ng/mL. l Al-Othman et al [69] and Bassil et al [68] : Riyadh, primary health care centers; subjects were 6 to 17 years old; vitamin D deficiency: serum 25(OH)D 3 less than 10 ng/mL. m Rajah et al [70] and Bassil et al [68] : Abu Dhabi, ambulatory clinic service; subjects were at least 14 years old; vitamin D deficiency: serum 25(OH)D 3 less than 10 ng/mL; stratified random sampling for the 2005 and 2008 UAE national census dyslipidemia, poor mental development, and a reduced capacity for manual work, among other impairments [92] . It has also been suggested that the effects of undernutrition may be driven by epigenetic changes, thus perpetuating an intergenerational cycle [92] . In 2012, the World Health Assembly endorsed a comprehensive implementation plan on infant and young child nutrition, with the global nutrition targets for 2025 including a 40% reduction in the number of children younger than 5 years who are stunted (annual rate of change of −3.9%) and a reduction (or maintenance) of childhood wasting to less than 5% [21] . When consulting the annual rates of change in the prevalence of stunting in countries of the region, Lebanon and KSA seem to be on the right track toward meeting the Global World Health Assembly Nutrition 2025 target [21] . Although the prevalence of wasting in children younger than 5 years seems to be decreasing in Lebanon and stable in Jordan, it increased in KSA (11.8% in 2004) exceeding the Global World Health Assembly Nutrition targets of less than 5% [21] .
Micronutrient deficiency is another cornerstone of child undernutrition that may carry devastating ramifications on the child's growth as well as physiological and cognitive development [93] . Available data showed that anemia remains a challenge in children younger than 5 years and also among school-aged children in the 4 study countries. Despite the scarcity of data, evidence suggests that vitamin A and vitamin D deficiencies may be a concern for the region, with estimates as high as 30% being reported for VAD in school-aged children in Jordan and as high as 83% for VDD in KSA. Although data from Jordan, KSA, and the UAE show that iodine status in school-aged children has improved over time, studies conducted in Lebanon show that, despite the national salt iodization program initiated in 1995, the prevalence of iodine deficiency has increased between 1997 and 2013.
Dietary intake data also show micronutrient inadequacies in children in the region, with suboptimal intakes of iron, calcium, zinc, folic acid, vitamin A, and vitamin D in both children younger than 5 years and school-aged children. Concurrently, excessive intakes of dietary fat, saturated fat, and sugar, coupled with low intakes of fiber were observed. As the nutrition transition is unfolding, the traditional diet, characterized by high-fiber, low-fat, and low-sugar foods, is progressively eroding, given the wide variety of global fastfood chains available in these countries and the increased integration of the Arab world into the global market over the past 4 decades [32] . In fact, available dietary intake data underscore high intakes of fast foods, sugar-sweetened beverages, and energy-dense snacks including biscuits, potato chips, confectionary, chocolate, and ice cream in both preschoolers and school-aged children in countries of the region [38, 41, 42, 59, 82, [94] [95] [96] [97] [98] . On the other hand, intakes of milk/dairy products, fish, pulses, fruits, and vegetables seem to be suboptimal [38, 41, 42, 47, 59, 82, 96, 97, 99] . The adoption of this increasingly Western dietary pattern may, at least partly, explain the high prevalence of pediatric overweight and obesity observed in some countries of the region [38] . The prevalence of children younger than 5 years who are overweight and/or obese in Lebanon (11.9%) and KSA (8.2%-16.2%) exceeded the global prevalence estimate of 6.7% and is now approaching or exceeding the estimates reported for developed countries (11.7%) [100] . In addition, an escalating trend in the prevalence of obesity was noticed among schoolaged children from Lebanon and the KSA. This observed rise in childhood obesity is parallel to the rise seen in other countries in transition, such as China and Vietnam [43,101- Kharabsheh et al [72] : study design not clarified; subjects were 8 to 10 years old. c FAO [73] MOH and WHO [74] , Iodine Global Network [75] : national study; subjects were 8 to 11 years old. Al-Nuim et al [76] and WHO Global Database on Iodine [16] : national study; subjects were 8 to 10.9 years old. e Alsanosy et al [77] : Jazan, southwestern KSA; subjects were 6 to 13 years old. f Pandav [78] and WHO Global Database on Iodine [16] : national study; subjects were 9 to 13 years old.
g JOINT ICCIDD-MOH/UAE, IDD SURVEY [79] : national study; subjects were 6 to 12 years old. The documented high and escalating prevalence of child overweight and obesity raises questions about its implications for psychosocial development and disease burden in the region, given the association of pediatric adiposity with Ali et al [47] ; study area: national; sampling: households (6-8 years: n = 163; 9-13 years: n = 195); method: one 24 HR. metabolic syndrome, insulin resistance, hypertension, glucose intolerance, and dyslipidemia [104, 105] . Studies conducted in the 4 countries of interest reported a high prevalence of metabolic syndrome in obese children and adolescents, ranging between 15% and 30% in Jordan, Lebanon, and KSA and reaching as high as 44% in the UAE [106] [107] [108] [109] [110] . With those younger than 14 years making up close to 30% of the population of the region, these estimates do not bode well for the future health and well-being of the population.
Early childhood nutrition is a cornerstone for lifelong health and modulates the risk for noncommunicable diseases. The observed triple burden of malnutrition carries far reaching implications on the disease burden in the region, particularly that the 4 case countries harbor high rates of noncommunicable diseases, with 67% to 84% of mortality being attributed to these chronic diseases [111] . The triple burden of malnutrition may also exert a negative impact on economic growth in countries of the region through its potential effects on health-malnutrition increases health care costs, lowers productivity, and dampens economic growth-which in turn may perpetuate a cycle of poverty and ill health [112] . The direct and indirect macroeconomic and microeconomic costs associated with malnutrition are often unsustainable and represent a significant barrier to economic and social development [112] . It is important to acknowledge that, although the triple burden of malnutrition poses a significant public health challenge for all nutrition-related sectors and actors, it also presents an important and unique opportunity for integrated action in countries of the region. Addressing the triple burden of malnutrition should be viewed as a catalyst for addressing policy challenges in the EMR and for fostering much needed alignment and coordination between those charged with tackling undernutrition, hidden hunger, early life nutrition, overweight and obesity, and noncommunicable diseases [112] .
Unknown aspects and missing knowledge
Although this review has provided valuable insight into the nutrition and dietary situation of 0-to 12-year-old children in 2 major areas of the EMR, the Levant and the Gulf region, it has identified several gaps and challenges in the existing nutritional and dietary assessment studies. In particular, the available data were limited by (1) the lack of recent studies examining the nutritional status of children younger than 5 years in the KSA and UAE; (2) the scarcity of national studies evaluating micronutrient deficiencies; and (3) the scarcity of nationally representative dietary intake studies in children, particularly in KSA and the UAE. Political turmoil, instabilities, and limited research funding are few of the challenges that some countries of the region are facing and that may contribute to the scarcity of data. It is also important to note that dietary assessment in these countries may also be limited by the availability of up-to-date and complete food composition tables, specifically for traditional and culturespecific foods, highlighting the immediate need for concerted efforts in this domain. 
Future research
This review responds to the increasing demand to conduct "research on research," as an essential prerequisite for the development of needs-led research agendas [115] . In a recent article published in the Lancet Series on Research, Chalmers et al [115] have emphasized the importance of investigating and assessing what is already known or being researched to better guide decisions about what further research to do. This type of assessment is needed ethically, scientifically, and economically to avoid unnecessary duplication and to prioritize research that addresses gaps and deficiencies in previous work. Based on the work undertaken in this review, opportunities for future research include nationwide nutritional and dietary surveys in countries where the largest data gaps remain such as the UAE (especially in children younger than 5 years), KSA, and Jordan (especially in children older than 5 years) using standardized approaches and methodologies. These priorities should guide policy makers and other stakeholders, including members of the research community, funding agencies, nongovernmental organizations, and the private sector, to conduct relevant research to address knowledge gaps and to develop culture specific and evidence-based intervention strategies aimed at improving the nutritional status of children in these countries.
Conclusions
This review contributes toward the characterization of the nutritional status of children in Jordan, Lebanon, KSA, and the UAE, underlining the triple burden of malnutrition in this age group as well as poor dietary habits that could further compromise children's nutritional health. This review has also shed light on the scarcity of national studies reporting on dietary intakes and micronutrient deficiencies in children, highlighting the need for concerted efforts in the field of dietary and nutritional assessment in countries of the region. Given the impact that nutrition may have on strengthening societies and transforming the lives of children and their families, priority should be given to policies and interventions aimed at improving the nutritional status of children. Such interventions will not only address malnutrition in all of its forms but also contribute toward achieving many sustainable development goal targets, including ending poverty, ensuring healthy lives, promoting lifelong learning, improving economic growth, building inclusive societies, and ensuring sustainable consumption [91] . All authors have made substantial contributions. LN contributed significantly to the work's design, review of literature, interpretation of findings and write-up of the manuscript; AK contributed significantly to the work's conception and manuscript write-up, and critically reviewed the article; JA contributed significantly to the review of literature and the search of databases; FN and NH contributed significantly to the work's design and interpretation of findings, and critically reviewed the manuscript. All authors read and approved the final version of the manuscript being submitted.
